Purpose The aim of this paper was to review published research that analyzed causal attributions for breast cancer among women previously diagnosed with breast cancer. These attributions were compared with risk factors identified by published scientific evidence in order to determine the level of agreement between cancer survivors' attributions and expert opinion. Methods A comprehensive search for articles, published between 1982 and 2012, reporting studies on causal attributions for breast cancer among patients and survivors was undertaken. Of 5,135 potentially relevant articles, 22 studies met the inclusion criteria. Two additional articles were sourced from reference lists of included studies. Results Results indicated a consistent belief among survivors that their own breast cancer could be attributed to family history, environmental factors, stress, fate, or chance. Lifestyle factors were less frequently identified, despite expert health information highlighting the importance of these factors in controlling and modifying cancer risk. This review demonstrated that misperceptions about the contribution of modifiable lifestyle factors to the risk of breast cancer have remained largely unchanged over the past 30 years. Conclusions The findings of this review indicate that beliefs about the causes of breast cancer among affected women are not always consistent with the judgement of experts. Breast cancer survivors did not regularly identify causal factors supported by expert consensus such as age, physical inactivity, breast density, alcohol consumption, and reproductive history. Further research examining psychological predictors of attributions and the impact of cancer prevention messages on adjustment and well-being of cancer survivors is warranted.
Introduction
Breast cancer is the most frequently diagnosed cancer and the leading cause of cancer death in females. Worldwide, 1.39 million women were diagnosed with breast cancer in 2008 and 458,400 women died from the disease [1] . Women diagnosed with breast cancer not only have to cope with the physical burden of their condition, but also with psychological comorbidities common among breast cancer survivors such as depression and anxiety. For example, breast cancer patients have described feelings of helplessness and hopelessness, fears of death and dying, and concerns about how their illness would affect their families and their finances [2, 3] . Being diagnosed with cancer is life-altering, and it may lead people to question beliefs about themselves and the world which leads to a search for causes [4] . Asking questions such as ''Why did I get this illness?'' or ''What caused this illness?'' may provide a way for cancer patients to understand their situation and any accompanying symptomatology [5] .
''Attribution theory'' in psychology refers to the process by which people attempt to explain the causes of a particular outcome. Typical categories of causal attributions include the self, other people, heredity, the environment, and chance [6] . Weiner [7, 8] classified attributions according to three dimensions: locus, stability, and controllability. The locus dimension reflects whether the cause is within (internal) or outside (external) of the person. The stability dimension captures whether causes change over time (i.e., are stable or unstable), and controllability differentiates between causes that are volitional (modifiable) or non-volitional (fixed). In a National Institute of Health study of causal attributions among cancer survivors of the ten most common cancers, Ferrucci et al. [9] categorized individual causal attributions according to locus and controllability. Each response was condensed into nine broader categories based on the causal attribution literature. These categories were lifestyle, biological, environmental, smoking, chance/luck, stress, existential, prior health condition, and psychological. Lifestyle-related attributions such as physical inactivity were coded as internal to the individual and modifiable. By contrast, environmental attributions such as air pollution and occupational hazards were considered external to the individual and fixed or nonmodifiable. These characteristics tended to correlate so that internal and unstable attributions such as lifestyle-related factors were considered controllable, whereas external attributions were likely to stem from the environment and exhibited lower controllability.
Although causal attributions alone will not predict patients' behaviors and explain the complexity of human actions, attribution theory provides a framework for understanding the cognitions that influence health-related behaviors. Beliefs that people hold with regard to the cause of their own illness influence their decision to seek help, to adhere to medical treatment and their psychological adjustment, during and after treatment [6, 10] . Attribution theory also helps explain affective responses to cancer and ways of coping. For example, attributions that focus on uncontrollable causes are related to avoidance coping, whereas attributions that focus on modifiable or controllable causes tend to implicate approach and emotionfocused coping [5] . Lykins et al. [11] reported that, among cancer survivors, a reluctance to cite the influence of personal choices and behavior in cancer causation may serve a self-protective function, proving a way of maintaining selfesteem. This may create a health challenge: Cancer patients are at a greater risk than the general population of developing cancer (i.e., secondary malignancies) [12] and if survivors do not recognize or act on controllable risk factors they may compromise their health risk. Costanzo et al. [13] demonstrated that cancer survivors' beliefs that lifestyle choice played a role in the development of their cancer appeared to motivate positive changes in health practices following cancer treatment. Since preventive health behaviors are, at least partly, determined by personal beliefs about illness causation (i.e., attributions), an understanding of these causal attributions, and factors that shape these beliefs, is important.
Thirty years ago, when women were asked what caused their own breast cancer, most women identified God, fate, chance, or stress, and exposure to carcinogenic substances [14, 15] . Since then, a number of studies have been conducted on causal attributions for breast cancer among affected women. Results of these studies are less well synthesized, but even recent studies indicate that women with a previous diagnosis of breast cancer continue to ascribe their own experience to forces outside of their volition [9, 16] . In contrast, published scientific evidence on risk factors for breast cancer reports the importance of modifiable lifestyle behaviors in controlling and modifying cancer risk. Parkin et al. [17] estimated that 26.8 % of all new cases of breast cancer diagnosed in the UK in 2010 could be attributed partly to lifestyle factors. Similarly, preventability estimates on breast cancer report that up to 23.0 % of (postmenopausal) breast cancer cases can be accounted for by obesity. Physical inactivity accounts for up to 16.5 % and alcohol use up to 7.0 % of breast cancer cases. The World Health Organization stated that more than 30.0 % of cancer deaths could be prevented by modifying or avoiding key behavioral or lifestyle-related risk factors [18] .
This research suggests a mismatch between opinions of affected women as to what caused their own breast cancer and expert views of breast cancer causation, although direct evidence of this mismatch is limited. Documenting the extent of mismatch is important in order to inform prevention programs and to assist in understanding survivor support needs. Breast cancer was chosen as the prototypic cancer site to study because of its multifactorial etiology, which is characterized by a well-documented hereditary component, and where modifiable lifestyle factors are reported by experts but may be less well understood in the general population [19] . Previous studies suggest that these distinct viewpoints may be supported by observations that, for affected women, thinking about the possible causes of one's cancer may be driven by emotional processes as opposed to a logical or rational approach [20] . Some research suggests that breast cancer patients who attributed their cancer to behavioral choices experienced negative emotional states and poorer quality of life [21, 22] .
Furthermore, when the cause of one's cancer is associated with lifestyle choices, those affected reported feeling doubly stigmatized; they were stigmatized both by the experience of cancer and their own contribution to its causation [23] . To a certain extent, non-modifiable causal attributions among survivors can be seen as adaptive. Nonetheless, it is important to document the extent to which these deviate from currently accepted expert opinion. This is because tertiary prevention is at least partly dependent on the adoption of lifestyle choices validated in the scientific literature [13, 24] . In addition, survivors' attributions may influence cancer prevention attitudes and behaviors among those in direct contact with them [16] . Etiological attributions and consequent response to cancer risk by female relatives are influenced by the subjective experience of breast cancer in the family [25, 26] .
In the broader population, the media is another factor that shapes understandings of breast cancer causation among women. For example, media coverage of celebrity diagnoses of breast cancer in young women may have led to underestimation of age as a risk factor [27] . Similarly, reports focused on personal accounts of affected women with a family history of breast cancer may have influenced views that breast cancer is a predominantly genetic disease [28] . Social media, particularly blog posts and discussion posts shared by breast cancer patients themselves, has also become an influential and credible forum for the promulgation of health information [29] .
The following systematic review serves to comprehensively summarize literature on beliefs that affected women have about the cause of their own breast cancer and contrasts this with expert consensus derived from meta-analyses of various risk factors for breast cancer. Findings of this study may inform psycho-educational interventions which can help affected women develop accurate and adaptive beliefs about the cause of their breast cancer.
Methodology

Data sources
The following PubMed, PsycINFO, and Web of Knowledge search was conducted on 25 January 2013: (breast cancer OR breast neoplasm) AND (caus* 1 OR attribute* OR belie* OR attitude OR illness representation) AND (patient or surviv*). Papers published in English in the 30 years from January 1982 to 31 December 2012 were considered for inclusion.
Inclusion/exclusion criteria
Studies were included in the review if they reported causal attributions or beliefs of breast cancer patients or survivors. The search was limited to studies published in the English language involving women over 18 years of age. This review included both quantitative and qualitative studies conducted with inpatients, outpatients, or in community settings. Studies that had a mixed sample (i.e., samples which combined participants with other cancer diagnoses aside from breast cancer) were also eligible for this review provided that there was independent reporting of data for participants who had been diagnosed with breast cancer. Journal articles that did not involve a sample of women who identified causal attributions or beliefs about their breast cancer diagnosis were excluded. Editorials, reviews, opinion papers, and unpublished studies such as dissertation manuscripts were also excluded.
Study selection
The studies were selected in two steps. Titles and abstracts of all citations identified by the search were screened using the inclusion and exclusion criteria. The full text of potentially relevant articles was then obtained, and reviewed independently by the first author. Reference lists of all included papers were also examined to identify studies not returned via the initial search. The initial search yielded 5,135 journal articles. Based on the titles and abstracts, 5,052 manuscripts were excluded. A total of 83 full-text articles were screened and 61 were excluded; 22 studies met criteria for inclusion in this review, and 2 relevant articles were sourced from the reference lists of included papers. In total, 24 papers met the inclusion criteria (see Fig. 1 ). Other attributions: stress Don't know: women who emphasized their healthy lifestyles and did not experience distress were unable to explain why they got BC Lavery [42] ( 
Study characteristics
Of the 24 included studies, four were conducted in Australia, nine in the USA, one in Canada, two in Israel, two in Hong Kong, and one each in Ethiopia, Greece, Japan, the Netherlands, Sweden, and the UK. The majority of papers meeting inclusion criteria were qualitative studies (n = 15, see Table 1 ). Of these, four made use of mailed or researcher administered surveys with an open-ended question on attributions (i.e., ''Why do you think you got your cancer?''). Eight studies utilized a semi-structured interview method and three studies used focus group discussions to elicit responses. Quantitative studies (n = 9, see Table 2 ) asked participants to rate, or select, the cause of their breast cancer from a list of attributions provided by the researcher/s.
Results
A brief summary of published scientific evidence is presented for each risk factor associated with breast cancer followed by the results from the systematic review on the extent to which breast cancer survivors attributed their cancer to the risk factor (including the percentage and corresponding number of women who identified a particular causal attribution in each study). Tables 1 and  2 , respectively. 
Family history/genetics
Based on established evidence, it is estimated that those with a first-degree relative with a history of breast cancer have greater probability of developing breast cancer compared to women without such a history [33] . Risk varies according to the number of relatives with breast cancer and the age at which relatives were diagnosed [30] . Gene linkage studies estimate that the BRCA 1 and BRCA 2 genes explain between 2.0 and 9.0 % of all breast cancers [30] [31] [32] [33] .
In this review, a family history of breast cancer was one of the personal causes most cited by women. Fifteen of the 24 included studies found that most women with breast cancer attributed their own cancer, at least in part, to family history or genetics [9, 13, 15, 16, 24, [34] [35] [36] [37] [38] [39] [40] [41] [42] [43] . Across the quantitative studies reviewed, the proportion of the sample in each study who reported that family history was a leading or sole cause of breast cancer varied. For example, in Costanzo et al.'s [13] study, 70.5 % (n = 56) of the sample agreed that genetics or heredity was a leading cause. In contrast, Arman et al. [40] found that only 4 % (n = 5) of participants believed that heredity was the sole genesis of their cancer. It is important to note that the qualitative studies reviewed also showed that women thought that genetics was a leading causal attribution but not the only cause. For example, when asked about the cause of her breast cancer, one participant said, ''First, it may be due to genetics. Second the pressure from the company was too much…therefore they caused the cancer'' [41, p. 676] . A similar statement was made by a participant in Arman et al.'s [40] study, ''…I have an aunt who also had breast cancer maybe there is something in my genes, but I am pretty sure that it is the contraceptive pill that played a role. It feels like it. …'' (p. 145). Therefore, the presence of multiple risk factors may be perceived as significant.
Even though a large number of women identify genetics as a relevant determinant for their cancer, empirical research indicates that less than 10 % of cases are inherited [30, 33] . This tendency to attribute causation to genetics and family history may be influenced by media reports surrounding genetic risk for breast cancer [28] .
Age
Age is a strong risk factor for breast cancer in women [30] . Newcomb and Wernli [33] found that the greatest rate of increased risk for breast cancer occurs among postmenopausal women, where risk starts to double with each decade of life up to 80 years of age. In the current review, only two quantitative studies [13, 24] reported age or aging attributions for breast cancer. Neither study reported that age was viewed as a leading cause. Interestingly, more than half of participants (n = 42) in Costanzo et al. [13] study identified aging as a cause. However, this is still a relatively small number of women given the strong link between age and breast cancer.
Breast conditions
High breast density as evident in a mammogram is considered to be one of the strongest risk factors for breast cancer [33] . It is estimated that for women with more than 75 % breast density, the risk of breast cancer is four times greater than those with less dense breast tissue. Moreover, women with a history of benign breast disease, who have not been diagnosed with hyperplasia, have a 1.5-fold increased risk of breast cancer compared to women without benign breast disease [33] . Breast conditions were identified as a cause of breast cancer by participants in two studies included in the review, both of which made use of an open-ended survey question [38, 42] . However, neither study specifically mentioned higher breast density as a cause of breast cancer. In Panjari et al. [38] , breast issues were defined as trauma to breast, abscess, benign lumps, and breast-feeding practices and these factors were identified as causal by 1.7 % (n = 26) of women. Lavery and Clarke [42] included past medical history of benign lumps, mastitis, and breast implants, and these were identified as the cause of breast cancer by 5.0 % (n = 12) of study participants.
Height
There is scientific evidence that taller height is associated with increased risk of breast cancer especially among postmenopausal women [30, 31] . Height was not identified as a cause of breast cancer by any of the respondents in the studies reviewed.
Other demographic factors
Women may be at greater risk of breast cancer if they belong to higher socioeconomic groups as indicated by level of income and education, as well as geographic locale. This association may also be attributable to the constellation of risk factors that are correlated with high socioeconomic status. Caucasian white women have a higher risk for breast cancer, followed by African American women, Hispanic women, and with the lowest rates in Asian women [33] . There were no studies reviewed which identified demographic factors such as socioeconomic status, race, level of income, and/or education as risk factors for breast cancer.
Cancer
Environmental factors
Expert evidence suggests that the following environmental risk factors are associated with increased breast cancer risk: exposure to pesticide agents [e.g., dichlorodiphenyltrichloroethane (DDT) and dichlorodiphenyldichloroethylene (DDE)], heavy metal cadmium, and greater exposure to traffic emissions at the time of menarche for premenopausal women [33] . Radiation exposure is also classified as a carcinogenic agent with sufficient evidence in humans [32] . Expert guidelines indicate that many other aspects of the environment are still being tested. The results of this systematic review show that causal beliefs relating to environmental factors are prevalent. Patients and survivors identify many different kinds of possible environmental causes for their breast cancer. A total of 15 of the 24 studies were reviewed and reported that women with breast cancer believed there was a connection between exposure to environmental toxins and their diagnosis [9, 13-16, 24, 35-40, 42-44] . In these studies, environmental toxins were defined as actions of other people (e.g., exposure to second-hand smoke), hazards found at the workplace, specific carcinogens, air pollution, exposure to chemical substances, toxic injury, and/or radiation. The number of women who identified environmental factors as a cause of their cancer varied and ranged from 1.9 % (n = 28) [38] to 73.1 % (n = 58) [13] . In studies in which participants rated the strength of various attributions, environmental attributions were not highly rated [45, 46] . For example, Kulik and Kronfeld [45] asked participants to rate separately ''action of other people'' and ''occupation'' as attributions for their cancer on a scale from 1, indicating little association, to 5, indicating strong causation. Neither was perceived to be strongly linked to breast cancer, with means of 1.84 (SD = 1.07) and 1.49 (SD = 0.92) for ''action of other people'' and ''occupation,'' respectively. Environmental attributions may also be interpreted in accordance with one's cultural background. Reproductive history, breast-feeding, and hormones A number of factors affecting hormonal status have been associated with increased risk of breast cancer; lifetime exposure to estrogen influencing early menarche, having a late natural menopause, not bearing children, a late first pregnancy (over the age of 30), or not breast-feeding are all described by the WCRF/AICR as breast cancer risk factors with convincing evidence [31] . There is also convincing evidence that hormone replacement therapy increases the risk of breast cancer. Other data indicate oral contraceptives containing both estrogen and progesterone cause a small, transient, increased risk of breast cancer. IARC [32] classified diethylstilbestrol, a synthetic non-steroidal estrogen, and oral contraceptives, as carcinogenic agents with sufficient evidence in humans.
Even though scientific guidelines indicate convincing evidence that lifetime exposure to estrogen increases the risk of breast cancer, this was not widely acknowledged by participants in the studies included in this review. Early menarche was identified as causal by breast cancer survivors in three studies [24, 35, 38] . These three studies also identified the decision to delay or not to have children as a cause of breast cancer [24, 35, 38] . Oba et al. [35] found that Japanese women rated never having children more highly than any other cause (M = 2.90, SD = 1.20), with 70.0 % (n = 44) of participants attributing their illness to this factor. It is to be noted that Panjari et al. [38] grouped early menstruation with other factors such as age at menopause and not having children to form a causal category of reproductive cycle and age. Similarly, Oba et al. [35] combined menstruation with issues regarding past child delivery. Four studies also identified lack of breast-feeding as a causal attribution for breast cancer in some populations [24, 35, 38, 39] . Ethiopian cancer survivors defined the cause of breast cancer as accumulated milk in the breast, for example ''I didn't lactate after I birthed my first child so milk accumulated, I think this accumulated milk caused breast cancer'' [39, p. 725] . It is to be observed that Panjari et al. [38] grouped breast-feeding with other factors such as trauma to breast, abscess, benign lumps to form the category of breast issues.
Two studies included in the review found that women identified hormones as a cause of their breast cancer [13, 37] . Breast cancer patients in the Costanzo et al. [13] study rated hormones as a leading cause of cancer (84.5 %, n = 67). Five out of the 24 studies found that women identified hormone replacement therapy as a cause of their breast cancer [16, 24, 36, 38, 42] . In addition, breast cancer patients in six studies included in the review identified oral contraceptive pills as causal [16, 24, 36, 38, 40, 42] , which was identified by 1.5 % (n = 23) [38] to 20.9 % (n = 87) [36] of women. It is to be noted that Lavery and Clarke [42] combined oral contraceptive pill with hormone replacement therapy. Willcox et al. [16] combined hormonal replacement therapy, with vaccination, oral contraceptive, late detection/misdiagnosis, and medication to form the broad causal category of iatrogenic. In total, 13.2 % (n = 103) of participants attributed their cancer to this factor. It is also to be observed that in most of the studies in which women attributed the cause of their cancer to reproductive and hormonal factors provided participants Percentages were re-calculated to include the entire sample of women with breast cancer who participated in the study with either a checklist or rating scale in which these risk factors were already listed.
Lifestyle
Physical activity
According to WCRF/AICR [31] , there is convincing evidence that physical activity is protective against breast cancer for postmenopausal women. However, for premenopausal women, there is limited evidence that it is protective against breast cancer. Physical inactivity has also been estimated to be responsible for approximately 10 % of breast cancer mortality [31] . Women in four studies included in the review identified lack of exercise or physical activity as a causal factor [13, 24, 36, 41] . The number of women attributing their cancer to a lack of physical activity ranged from 10.1 % (n = 42) [36] to 38.4 % (n = 30) [13] .
Diet
Research has evaluated the relationship between dietary factors and breast cancer risk. According to the WCRF/AICR [31] , only a high-fat diet has been shown to play a causal role in increasing breast cancer risk among postmenopausal women; however, current evidence remains limited in this area. Eleven out of the 24 studies of women's perceptions identified diet as a causal factor [13, 15, 16, 24, [35] [36] [37] [39] [40] [41] [42] . In these studies, dietary factors included dietary choice or habit, lack of fruits and vegetables in the diet, or too much fat in the diet. Prevalence of attributions for diet as a cause of breast cancer ranged from 1.0 % (n = 2) [42] to 67.9 % (n = 54) [13] .
Body size
Although evidence of a link between diet and breast cancer risk has not been consistent or strong [31] , there is a strong and convincing scientific evidence that weight gain in adulthood and abdominal body fat are associated with increased risk for breast cancer, particularly in postmenopausal women [30] . IARC [32] also state that overweight and obesity are responsible for 9.0 % of breast cancer-related deaths. The strength of expert opinion contrasts with lay knowledge as represented in the review; only two studies suggested that weight or body size was viewed as causal for breast cancer with 15.9 % (n = 66) [36] and 16 % (n = 10) [35] of women partly attributing their breast cancer to being overweight or obese from a list of possible causes of cancer.
Alcohol
There is convincing evidence in humans that the consumption of alcoholic drinks or beverages is a carcinogenic agent that increases breast cancer risk [31] . The IARC [32] conclude that consumption of alcohol is responsible for 5.0 % of breast cancer-related deaths. The use of alcohol or alcohol consumption was identified as a contributing cause of their breast cancer by women in five studies [13, 24, 35, 36, 40] with the prevalence of this attribution ranging between 6.7 % (n = 28) [36] and 25.0 % (n = 16) [35] .
Lifestyle in general
Five studies in this review broadly identified lifestyle or behavioral choices as an attribution linked to cancer causation but did not report specific percentages for specific attributions that fall under this category [9, 16, 34, 38, 40] . Ferrucci et al. [9] found that lifestyle was reported by 49.5 % (n = 115) of participants as the leading cause of their breast cancer. In contrast, only 0.9 % (n = 14) of participants in Panjari et al. [38] 
Causal attributions identified but not validated by expert consensus
Stress
There is no scientific evidence that stress is a cause of breast cancer [47] [48] [49] . The review suggests that many breast cancer survivors and patients believe that stress contributes to the development of breast cancer. Despite the lack of evidence that stress causes cancer, sixteen studies found that women attributed their breast cancer to their experience of stress [9, 13, 15, 16, 24, 35-38, 40-43, 50-52] . Moreover, stress was identified as the leading cause of breast cancer in five studies [15, 35, 37, 38, 42] . In a study by Oba et al. [35] , 70 % (n = 44) of the sample attributed their cancer to stress. Four out of the sixteen studies which reported stressrelated attributions for breast cancer specifically defined stress as an inability to cope with a stressful situation, such as relationship conflicts, experience of trauma, dealing with loss or grief, and/or coping with a demanding environment [13, 38, 42, 50] . Some women may rationalize stress as an attribution that is beyond their control. In a qualitative study by Lam and Fielding [51] , a Hong Kong Chinese woman described how her separation from her husband led to her diagnosis of breast cancer, ''I think that the separation with my husband caused me a lot of emotional distress, which triggered the development of cancer'' (p. 133). In a study by Kwok and White [50] , a Chinese Australian breast cancer patient described her belief about the cause of her breast cancer: ''… life is more stressful here compared to living in China, because of the language problem and cultural differences. I believe that's why I got cancer'' (p. 89). Two studies included in the review found that those who attributed the cause of their breast cancer to stress also believed that a positive attitude was important in preventing a cancer recurrence [13] and were more likely to engage in activities such as yoga, meditation, and retreats [38] .
Personality
A total of nine studies included in the review found that there were women who believed that their personality caused their breast cancer [9, 13, 34-36, 40, 43, 44, 52] . Estimates of the prevalence of this belief ranged from 2.6 % (n = 6) [9] to 35.0 % (n = 22) [35] . Unlike stress, which was viewed as external to the self, personality is likely to be seen as an internal characteristic. These women described their psychological disposition as their inability to cope with a stressful situation. They also believed that their internal mental state, such as having a negative mental attitude, feelings of anxiety and depression, or emotional suppression, caused their breast cancer. For example, in a qualitative study, an Asian American shared her views about why she and other women got cancer, ''I think that's why we got the cancer. Holding things all the time, worry all the time, worry about many things, small things'' [52, p. 417] .
Existential influences
There is no scientific evidence that existential influences (fate, chance, and/or God's will) are causes of breast cancer. A total of 15 studies reported that breast cancer patients viewed these factors as causal to their own breast cancer [9, 13, 14, 16, 35, 36, 39-43, 45, 50, 52, 53] . In qualitative studies, participants from non-Western backgrounds were found to endorse fatalistic beliefs about their condition. For example, an Israeli women stated ''I never ask any questions, it's better not to know; I have to accept what life brings'' [14, p. 142] , and a Chinese Australian woman stated ''Life is life-if it [cancer] has to happen in your life, you cannot escape it. If it's yours, it's yours'' [50, p. 89] . Taken together, the studies suggest that fatalistic beliefs about the cause of cancer may serve as a coping mechanism. For breast cancer survivors, seeing their illness as outside their control may also be associated with the way that they accepted their illness.
Attributions may have also been influenced by an individual's religious belief. For example, Baider and Sarell [14] indicated that those who described themselves as religious were more likely to view their illness as a punishment from God. In a focus group discussion with religious Punjabi women who live in Canada, Gurm et al. [53] discussed the different meanings associated with an attribution related to God's will. For some women, a strong belief in God's will is what helped them the most with their cancer and enabled positive coping behaviors such as prayers which brought relaxation, peace of mind and strength. However, for other women, attributing their cancer to God's will meant a predetermined future in which cancer treatments would not be curative. They also expressed the stigma that they felt when a diagnosis of cancer was interpreted as ''karma'' or punishment for their sins by other people who live in their community. Conversely, Oba et al. [35] found that Japanese women who did not identify themselves with a particular religion did not believe God's will was a cause of their cancer.
Previous injury
In nine out of the 24 studies reviewed, participants cited a ''blow'' to the breast or previous injury as a cause of their breast cancer [9, 13, 15, 24, [35] [36] [37] [38] 42] . The percentage of women who identified this cause of breast cancer was 10.0 % or lower except in the case of Costanzo and colleagues who presented participants with a range of possible attributions (19.3 %) . It is to be noted that in Ferrucci et al. [9] , trauma or injury was coded under the category of prior health condition. In Panjari et al. [38] , trauma to the breast was included under the broad category of breast issues.
Cancer germs
Despite no established evidence, two studies reported participants who considered cancer to be a germ or contagious virus [13, 54] . South Asian women, who resided in the UK, described their beliefs about cancer as a contagious disease, ''we don't even talk loudly about cancer; we whisper when cancer is mentioned or discussed. … might catch it'' [54, p. 1622].
Unknown origins (don't know)
Despite the availability of information on breast cancer risk factors, eleven studies included in the review reported a number of women who indicated that they ''don't know'' the cause of their cancer when asked [9, 14, 16, 37-40, 43, 50-52] . It was found that 6-57 % of women said that they did not know the cause of their cancer or declined to give a reason for the development of their breast cancer. This finding may signify that a lack of awareness still exists about breast cancer risk factors, or it may also be possible that breast cancer survivors do not want to think about what may have caused their cancer. Alternatively, women may have knowledge about risk factors for breast cancer in general, but feel confused about the cause of their cancer specifically. For example, one woman was at a loss to explain why she got cancer because she followed healthy lifestyle recommendations, ''I watched my food for many years, considered myself very fit, walked 4 miles every day…. I was somewhat angry because I had done all the right things with diet, I didn't drink or smoke'' [52, p. 417] .
Discussion
The findings of this review are consistent with previous literature that indicates beliefs about the causes of cancer may not always be consistent with the judgment of experts [9, 16, 36, 55, 56] . Results indicated that the most frequently identified causal attributions among women who have been previously diagnosed with breast cancer are family history, environment, stress, and fate/chance. Other risk factors with convincing evidence such as aging, reproductive history, and lifestyle factors were not as frequently mentioned, despite the availability of health information on the importance of these factors in reducing cancer risk. The studies in this review encompass a 30-year period and demonstrate that misperceptions about the comparative contribution of modifiable lifestyle factors to the risk of cancer are largely unchanged across this time period.
Results of this review are also consistent with psychometric theories that define aspects of hazards that increase fear [55, 56] . This includes the controllability domain of a risk attribute, whereby a risk variable is considered more significant if a person is unable to control their exposure to that risk (e.g., family history, environment, stress, or fate/chance). It also draws attention to the importance of affect and feelings in making personal judgments about the causes of breast cancer. For the breast cancer survivors in the included studies, attributions may have been influenced by cognitive dissonance and the need to emotionally distance the self from recriminations and self-blame. Consequently, endorsed attributions would be those that served a protective function or a way to maintain their positive self-image or self-esteem. However, the extent to which lifestyle or modifiable causes of cancer are associated with self-blame remains unclear.
The observed variations in the findings of this review may have been influenced by the methods used to assess attributions across the studies. For example, studies which made use of a checklist of breast cancer risk factors were more likely to have women endorse causal attributions based on scientific evidence including age, reproductive choices, hormone therapy, lack of physical activity, and drinking alcohol. Moreover, these studies were also more likely to be published recently (between 2005 and 2012), by which time promotional information about these breast cancer risk factors had multiplied. However, it should be noted that in these studies, evidence-based modifiable factors were still endorsed less often than other non-modifiable factors such as family history or environmental toxins. On the other hand, most of the studies which had ''don't know'' responses made use of surveys that included open-ended questions about causal attributions. Responses may have been influenced by variations in question wording, especially in qualitative studies which included an open-ended question on attributions. For example, questions asking respondents for events or circumstances which they believed may have contributed to the development of their breast cancer may have prompted stressrelated attributions. A question such as ''Have you ever thought 'Why me?''' is likely to have encouraged metaphysical musings about causation.
Other factors, such as the socio-demographic background of participants in the included studies may have contributed to the variations in attribution prevalence observed. Affected women who are young and educated were found to be more likely to contemplate and search for causal explanations for their cancer [9, 13, 38] . These individuals may have more access to and/or be aware of recent epidemiological studies of risk factors for cancer. Nonetheless, findings of the review suggest a bias for identifying non-modifiable causes even among young and educated participants. In addition, individual differences with regard to the experiences of affected women prior to being diagnosed need to be accounted for. For example, some breast cancer survivors who reported having a healthy lifestyle prior to diagnosis indicated that they ''don't know'' the cause of their condition or relied upon attributions which have no expert consensus to explain their illness.
It is noteworthy that in studies in which the sample consisted of women from ethnic minorities living in western countries (e.g., Asian women living in Australia [50] , or Canada [53] ), beliefs in fatalistic influences as a cause of cancer were common. Some women also attributed their cancer to the stress and pressures of living in a Western country [50] . Although existential attributions are at odds with expert opinion, these beliefs may provide an explanation that is acceptable to women. They may help women rationalize why a seemingly healthy woman gets sick with cancer and may serve as a psychological buffer that aids with life post cancer.
The generalizability of the results presented in this review is limited by the characteristics of the studies included. In Western studies, most participants were Caucasian and well educated; therefore, the attributions of women with less education remain largely unknown. Participants were also found to be similar in terms of breast cancer stage at diagnosis (i.e., stages I and II with no distant metastases), so views of affected women with poorer health status may have been missed. Most of the studies on causal attribution reported the percentage of women identifying or endorsing a particular attribution, and the large variation in sample size between studies included in the review means that proportions vary hugely. It is important to note that findings of studies included with relatively small sizes should be interpreted carefully, as this presents a small base when percentages are computed.
Notwithstanding these concerns, this review highlights the contrast between causal attributions that affected women have about their own breast cancer and published scientific evidence on breast cancer risk. Results indicated that, despite epidemiological findings on the importance of modifiable lifestyle behaviors in cancer causation, a significant percentage of women continue to ascribe causation to non-modifiable factors and factors with limited or no scientific evidence. This review highlights the need for health promotion and communication efforts to decrease the gap between lay and expert opinion on beliefs about the causes of cancer.
Summary and recommendations for future research
This review revealed that, among breast cancer survivors, there is an awareness of lifestyle influences on breast cancer causation. However, non-modifiable attributions such as family history of cancer, as well as those with no or limited scientific support such as stress, continue to be given greater importance. A number of individuals also provide a ''don't know'' response when asked about the cause of their cancer. Addressing possible confusion with regard to cancer causation and identifying the profile of individuals who may need additional support is an important area for future research.
Further studies on psychological predictors of attributions and beliefs about the causes of cancer may also help explain how risks are judged or interpreted. It is important to validate whether over-estimation of non-modifiable factors and/or attributions with limited or no scientific evidence is part of a coping strategy to avoid a sense of blame. The impact of cancer prevention messages on cancer survivors' psychological well-being remains unclear.
The current review focused exclusively on causal attributions made by women with breast cancer; studying attributions made by men and/or people diagnosed with other cancers would indicate the extent to which these results are generalizable. A comparison of causal attributions and perceived risk factors among cancer survivors, those with a family history, and the general population may also warrant further study. Finally, most studies are either cross-sectional or qualitative in nature, and those that have a longitudinal study design have not examined whether attributions change throughout the cancer journey.
